Objective-To examine early leucocyte responses and neutrophil activation in acute myocardial infarction treated by streptokinase and to relate the findings to coronary recanalisation and indices of myocardial damage in order to provide further information about the role of neutrophils in the evolution of injury.
myocardial injury.
Results-Neutrophil activation, as reflected by plasma elastase, increased sharply one hour after streptokinase. Total white cell and neutrophil counts also increased. Changes tended to be more pronounced in patients with patency of the infarct related artery, though the trend was not statistically significant. Neutrophil activation before streptokinase was unrelated to indirect indices of myocardial injury but only one hour after streptokinase a weak negative correlation with left ventricular ejection fraction had developed. Peripheral neutrophil responses showed a similar relation to ejection fraction and also correlated with peak creatine kinase and QRS score.
Conclusions-Thrombolytic
treatment in acute myocardial infarction is associated with an abrupt reactive neutrophil response which provides an early measure of injury. It is also associated with neutrophil activation, probably in response to coronary recanalisation and myocardial reperfusion. Activated neutrophils are recognised as mediators of reperfusion injury in experimental infarction and the data in the present study provide preliminary evidence of a similar pathogenic role in the clinical setting.
The benefits of thrombolytic treatment for reducing mortality in acute myocardial infarction are well established'" but residual left ventricular dysfunction usually persists even when thrombolysis is successful in restoring coronary patency.' Residual left ventricular dysfunction largely reflects damage incurred during the ischaemic period but damage at the time of reperfusion can also contribute.9
We have previously reported evidence that oxygen derived free radicals are generated in response to myocardial reperfusion in patients treated with streptokinase'0 and more recently we have provided preliminary data relating the free radical response to eventual infarct size." Activated neutrophils are a potent source of oxygen derived free radicals and there is a large body of experimental data indicating that they may be important in the pathogenesis of reperfusion injury. '2 13 Neutrophil infiltration of the infarct territory can be shown within three to six hours of coronary occlusion and is particularly pronounced after reperfusion." Reperfusion provokes various chemotactic mechanisms including the complement system and coagulation pathways'5 that activate neutrophils and lead to release of oxygen derived free radicals, arachidonic acid metabolites, and lysosomal enzymes all of which are toxic to vascular endothelium and cardiac myocytes and may contribute to the extension of myocardial injury.""'8 Evidence for the pathogenic role of neutrophils in experimental reperfusion injury is strengthened by the demonstration of myocardial protection with neutrophil depleted perfusates or agents that suppress neutrophil chemotaxis1 19 20 Despite the body of experimental data implicating neutrophils as mediators of reperfusion injury, clinical data are scarce and the importance of this mechanism in patients with acute myocardial infarction is unknown. The purpose of the present study, therefore, was to None of the differences between the group with recanalised arteries and the group without was statistically significant.
neutrophil activation. These changes were all highly significant but no differences could be shown between patients with a patent infarct related vessel and those without at five (3) (4) (5) (6) (7) (8) days. Nevertheless, in those with early patency, white cell and peripheral neutrophil responses tended to be more vigorous, as did neutrophil activation (median values for plasma elastase increased by 32% after streptokinase infusion in patients with early coronary patency but showed no change in patients with persistent coronary occlusion (table 3) .
NEUTROPHILS, NEUTROPHIL ELASTASE, AND MYOCARDIAL INJURY
The neutrophil count on admission, before streptokinase infusion, was unrelated to any of the indirect measures of myocardial injury. Only one hour after streptokinase, however, significant correlations with left ventricular ejection fraction, peak creatine kinase, and QRS score had developed (fig 1) . After streptokinase r--n.An after thrombolytic treatment of acute infarction.2526 Bell et al, however, found no associated increase in the uptake of "' I-labelled neutrophils in the infarcted myocardium and concluded that the elastase response was due to clot lysis or intracoronary (as opposed to intramyocardial) activation of neutrophils. 25 In experimental models of coronary occlusion, however, activated neutrophils accumulated very rapidly in the zone of infarction during reperfusion,'4 and if this occurs clinically in response to successful thrombolytic therapy it may well have contributed to the sharp increase in plasma elastase seen in this and other studies. Activated neutrophils were identified as a cause of reperfusion injury in experimental infarction and the present study suggests they may have a similar effect after thrombolytic treatment. Thus we were able to show a significant negative correlation between plasma elastase one hour after streptokinase and left ventricular ejection fraction; in patients with a more exaggerated elastase response left ventricular function was significantly more impaired. This indicates that neutrophil activation was, at least in part, related to the process of infarction and was not stimulated directly by streptokinase. Nevertheless, the correlation was weak and there was no significant relation with peak creatine kinase or QRS score, indicating that the contribution of neutrophil activation to infarction is likely to be small, particularly when compared with the effects of ischaemic injury.
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An alternative explanation for the sharp rise in plasma elastase early after streptokinase infusion is washout from a previously unperfused myocardium. This would imply considerable accumulation of activated neutrophils in the zone of infarction early after coronary occlusidn rather than their entry in response to reperfusion. A study such as ours Since 300 BC ergot has been recognised as causing abortion. Thus its vasoconstrictor, oxytocic, and cerebral effects were known long before the responsible alkaloids were isolated. Ergotoxine and ergotamine were the first to be found and their effect on human uterine contraction was studied in 1932 by Chassar Moir. He then tested the traditional liquid extract of ergot which was thought by some scientists, though not by clinicians, to be ineffective and he showed its action to be much larger than the two alkaloids. This led to the isolation of a new alkaloid, ergometrine (ergonovine). Its vasoconstrictor action was first used in the investigation of coronary artery spasm in 1976 by T 0 Cheng at the suggestion of E Shirey and W Sheldon.
Ergot has been called "a veritable treasure house of pharmacological constituents." Ergot derivatives include the hallucinogen, lysergic acid diethylamide (LSD), bromocriptine (used to treat pituitary tumours and parkinsonism), and the serotonin antagonist, methysergide, which is an effective prophylactic in migraine. Methysergide can cause fibrosis of the mitral and aortic valves.
There are over 200 000 species of fungi. They are of great importance in medicine, producing antibiotics and also cyclosporin. The fungi are by tradition classified as plants but because they differ from them and from animals in several ways there is a proposal to create a separate fungal kingdom. 
